###### Strengths and limitations of this study

-   First study in the Netherlands that analyses the impact of taking into account readmissions to other hospitals.

-   The database contains all hospital admissions of nearly all Dutch hospitals (97% of the general and university hospitals).

-   Not all hospitals register the unique patient numbers completely, which could affect the readmission rate when including readmissions to other hospitals.

-   The database does not contain a variable that distinguishes between intended and unintended readmissions.

Introduction {#s1}
============

Widespread use is made of readmissions as an indicator of the quality of care within hospitals.[@R1] Hospitals themselves use the indicator to measure and improve their quality of care,[@R5] while governments use readmissions for rankings and financial penalties.[@R7] Because of their presumed relationship to the quality of care, and the extra costs associated with them, hospitals should monitor the number of readmissions carefully.[@R1] Monitoring readmissions can be done using existing administrative data without an additional burden for healthcare professionals.[@R13] However, the interpretation of readmissions is complicated by the fact that there are many reasons for them.[@R14] Moreover, there are several ways of calculating readmission rates, depending on the objective of the readmission measure and the data availability.[@R2]

One of the issues in the existing readmission indicators is the inclusion of readmissions to other hospitals. Hospitals can assess, monitor and analyse their own readmissions, and track down their causes, in order to improve quality and safety. However, it is plausible that patients are also readmitted to other hospitals. This may occur, for example, after a complication in the first hospital or when patients are not satisfied with the care delivered in the original hospital. It is important to be aware of the impact of readmissions to other hospitals in order to benchmark readmissions fairly. This impact can differ per hospital.[@R16] In addition, that part of readmissions which are to other hospitals might differ per medical specialty. For example, a difference might exist between surgical and diagnostic specialties. It is important to take this into account when interpreting readmission outcomes if one is to seek potential improvements. We expect that the impact of taking into account readmissions to other hospitals differs between hospitals and medical specialties, and that this can reveal additional opportunities for improvement.

Several studies have shown a substantial impact when readmissions to other hospitals are included. Depending on its definition, readmissions occurring in other hospitals can vary from between 17% and 32% of the total number of readmissions.[@R16] Halfon *et al* [@R17] and Nasir *et al* [@R16] specifically mentioned that the part of the readmissions that occurred in another hospital varied substantially between hospitals. This is an additional reason to take this mechanism into account. However, most of these studies are performed in the USA so it is not known if these results are also applicable for European countries with different healthcare systems, such as the Netherlands. The Dutch healthcare system is based on mandatory private health insurance with an important role for the general practitioner (GP) acting as the gatekeeper of secondary care. They play a crucial role in referrals to hospitals and can be directive in their choice of hospitals. The question is therefore whether the abovementioned impact, resulting from the inclusion of readmissions to other hospitals, is the same for other countries. It is important to answer this question because, in the Netherlands, readmissions are an indicator of the quality of care. The Dutch Health and Youth Care Inspectorate requires that hospitals publicly submit their overall number of readmissions each year.[@R24] There are no financial penalties for hospitals with more readmissions than the national average (readmission ratio \>100). At the moment, this concerns only readmissions within the same hospital.

The aim of this study is to assess the difference between case mix adjusted readmission ratios for each hospital including readmissions to other hospitals and those based solely on readmissions which occur in the same hospital. The research question is: what is the impact on the readmission ratio of taking into account readmissions to other hospitals?

Methods {#s2}
=======

Database and study population {#s2a}
-----------------------------

We used data from the Dutch National Basic Registration of Hospital Care (LBZ).[@R25] This database provides data from all 79 general and university hospitals in the Netherlands---at the time of the study period---and contains all hospital admissions. Dutch Hospital Data, the national organisation that administers the data from all the hospitals, gave permission to use the data anonymously. We selected index admissions with a discharge date from 1 January 2015 to 31 October 2016, and all subsequent readmissions until a discharge date of 31 December 2016. The data used in this study is fully anonymised and publicly available for researchers via Remote Access to Statistics Netherlands (CBS). We had permission of all hospitals to use the data anonymously.

The definition of a readmission was a clinical admission to the same hospital, within 30 days of discharge, following the clinical index admission---that is, the original hospital stay. We chose this time frame in accordance with the international literature.[@R14] We calculated all-cause readmissions meaning that they do not need to be related to the cause of the initial hospitalisation.[@R26] We used the index admission as the unit of analysis. This means that each readmission of the same patient is again an index admission for a subsequent readmission.[@R28]

Index admissions and readmissions were linked with a unique patient number obtained by a Trusted Third Party (Zorg TTP) which allows an individual's information in healthcare to be exchanged without compromising their privacy. Readmissions were assigned to the hospital of the index admission. Transfers, which are defined as readmissions to another hospital within 1 day,[@R29] were not counted as readmissions but included as an index admission of the second hospital.

We excluded hospitals that did not register unique patient numbers. We also excluded admissions that were not registered completely in the database (for example, missing diagnosis). Patients not living in the Netherlands were excluded as either their index admission or their readmission, could have taken place in their country of residence and therefore readmissions could be underestimated. Patients who died during their index admission were excluded from the population at risk. Furthermore, we excluded admissions where data were missing on one of the variables that we used in the analyses. Based on previous literature, we also excluded admissions in which the principal diagnosis involved either cancer care, obstetrics or psychiatric care.[@R30]

Hospitals with inadequate quality of data were also excluded. In order to assess the quality of data, we investigated the following criteria[@R31]: there should be at least 12 consecutive months of data registration; not \>2% of vague diagnoses; at least 30% acute admissions; and at least 0.5 comorbidities, on average, per admission. We assessed these variables because they are subject to variations in coding between different hospitals[@R31] and are important in the calculation of readmissions. Acute admissions and admissions with multiple comorbidities have a higher risk of readmission.[@R1] Hospitals that did not meet one or more criteria were excluded from the analyses.

Design {#s2b}
------

We performed logistic regression analyses to calculate readmission ratios for each hospital based on the administrative data. We did not perform hierarchical modelling, as a recent study showed that adding a hospital level had only a very small impact on the results.[@R32] The following predicting covariates for the adjustment for case mix were used[@R33]: severity of main diagnosis (a categorisation depending on the seriousness in terms of mortality), gender, age category, urgency of the admission, Charlson comorbidities (17 groups of comorbidity), socioeconomic status (based on the postal code of the patients' residence), month of admission and place of residence before admission. All variables concern the index admission.

Patient and public involvement {#s2c}
------------------------------

Patients were not involved in the design of this study.

Analysis {#s2d}
--------

We calculated the baseline characteristics of the subset of readmissions in the dataset, comparing these characteristics for readmissions to the same hospital with readmissions to other hospitals. We calculated readmission ratios for each hospital by dividing the observed number of readmissions by the expected number of readmissions, multiplied by 100. The expected number of readmissions is based on the case mix of the hospital. Two models were designed, one including only readmissions to the same hospital, while the other included readmissions to any hospital. We compared the readmission ratios of both models and calculated the correlation between both models with r.

We calculated 95% CIs for the readmission ratio of each hospital to analyse if it differed from the national average (readmission ratio of 100). Subsequently, we calculated the number of hospitals whose position of significance compared with the national average changed when taking into account readmissions to any hospital compared with the same hospital. A change in position of significance can be, for example, from significantly lower than the national average to no significant difference from the national average.

The models were calculated on the hospital level for all in-patients and in more detail on the level of medical specialties. The C-statistic of each model was calculated in order to determine the discriminative ability. We analysed the difference in C-statistic between the models including only readmissions to the same hospital, and the models with readmissions to any hospital, for each medical specialty.

Variables with fewer than 50 admissions in a category were merged with the smallest nearby category. This was done to prevent the SEs of the regression coefficients becoming too large. Comorbidities 9 and 17 (liver disease and severe liver disease), and 10 and 11 (diabetes and diabetes complications), were merged into one when there were fewer than 50 admissions where the comorbidity was present. Comorbidities with fewer than 50 admissions were not included in the regression analysis. We calculated the part of the readmissions to other hospitals for each medical specialty. Furthermore, we analysed which part of the readmissions to other hospitals concerned readmissions to general hospitals, leading hospitals undertaking clinical research and university hospitals.

The data were analysed using R V.3.2.3. The package pROC was used to calculate the C-statistic.

Results {#s3}
=======

The database contained 2 333 173 admissions in 77 hospitals eligible for further analyses. See [figure 1](#F1){ref-type="fig"} for all factors which resulted in hospitals or admissions being excluded from the study.

![Flowchart admissions in the dataset.](bmjopen-2018-025740f01){#F1}

The mean age of the patients was 55 years and there were slightly more women. The admissions were more often acute than non-acute. This was especially the case with readmissions ([table 1](#T1){ref-type="table"}).

###### 

Baseline characteristics of all admissions and readmissions in the dataset, N=77 hospitals

  Variable                                        All admissions   Only readmissions                                                             
  ----------------------------------------------- ---------------- ------------------- ------- ------------------------ ------------------------ ----
  Mean age                                        55.41            50.64               59.17   59.86 (59.70 to 60.01)   56.09 (55.58 to 56.60)   \*
  \% Women                                        50.59            47.49               53.60   46.72 (46.40 to 47.04)   43.70 (42.69 to 44.72)   \*
  \% Admissions that was registered as acute†     60.18            47.57               70.49   71.62 (71.33 to 71.91)   68.48 (67.53 to 69.43)   \*
  \% Readmissions that was registered as acute†   74.38            66.09               81.10   75.85 (75.57 to 76.12)   59.97 (58.97 to 60.97)   \*
  Mean number of comorbidities                    0.47             0.28                0.67    0.76 (0.76 to 0.77)      0.64 (0.62 to 0.66)      \*

† In the Dutch National Basic Registration of Hospital Care (LBZ), an acute admission is an admission that cannot be postponed because immediate observation, examination and/or treatment within 24 hours is necessary.

\* Significant difference of concerning variable between readmission same hospital compared with readmission other hospitals (99.7% CI)

There were differences in the characteristics of readmissions to the same hospital versus readmissions to other hospitals ([table 1](#T1){ref-type="table"}). Patients readmitted to another hospital were younger, more often men and had fewer comorbidities. It concerned more often a non-acute index admission, but, the readmission, especially, was more often non-acute. The three most frequently occurring diagnosis groups of the readmission to the same hospital were complications of surgical procedures or medical care; chronic obstructive pulmonary disease and bronchiectasis; and complications with a medical device, implant or graft. The three most frequently occurring diagnosis groups of the readmission to another hospital were coronary atherosclerosis and other heart disease, cardiac dysrhythmias and complications of surgical procedures or medical care.

The percentage readmissions of all admissions was 10.3%, of which 91.1% was to the same hospital and 8.9% to another hospital ([table 2](#T2){ref-type="table"}). When looking at acute admissions only, the percentage readmissions was lower (9.4%), of which a smaller percentage occurred in other hospitals (5.2%).

###### 

Number of readmissions and percentage of admissions, which of these occurs in other hospital, all admissions versus acute admissions only, N=77 hospitals

  -----------------------------------------------------------------------------------------------------------
                                                                                          N           \%
  --------------------------------------------------------------------------------------- ----------- -------
  All admissions                                                                                      

   Admissions total                                                                       2 333 173   

   Readmissions \<30 days (% of admissions)[\*](#tblfn3){ref-type="fn"}                   240 122     10.29

   Readmissions \<30 days of which in other hospital\* (% of readmissions \<30 days)      21 440      8.93

  Acute admissions                                                                                    

   Acute admissions total                                                                 1 370 628   

   Acute readmissions \<30 days (% of acute admissions)[\*](#tblfn3){ref-type="fn"}       128 439     9.37

   Acute readmissions \<30 days of which in other hospital[\*](#tblfn3){ref-type="fn"}\   8604        5.20
   (% of acute readmissions \<30 days)                                                                
  -----------------------------------------------------------------------------------------------------------

\*Transfers to another hospital were not counted as a readmission.

The readmission ratios for any hospital versus the same hospital were strongly correlated ([figure 2](#F2){ref-type="fig"}).

![The plot readmission ratios for any hospital versus those readmissions for the same hospital, per hospital for all diagnosis groups.](bmjopen-2018-025740f02){#F2}

In total, 14% (=11/77, marked grey in [table 3](#T3){ref-type="table"}) of the hospitals changed their position of significance compared with the national average when taking into account readmissions to any hospital compared with the same hospital ([table 3](#T3){ref-type="table"}).

###### 

Change of position of hospitals when using the readmission ratio\* to same hospital versus that to any hospital

  Readmission ratio---any hospital                      Readmission ratio---same hospital             
  ----------------------------------------------------- ----------------------------------- ---- ---- ----
  Significantly lower (−1)[†](#tblfn5){ref-type="fn"}   35                                  4    0    39
  No significant difference (0)                         2                                   14   2    18
  Significantly higher (1)[‡](#tblfn6){ref-type="fn"}   0                                   3    17   20
  Total                                                 37                                  21   19   77

\*Readmission ratio is the observed number of readmissions divided by the expected number of readmissions based on the case mix of the hospital, multiplied by 100.

†Significantly lower readmission ratio means less readmissions compared with the national average.

‡Significantly higher readmission ratio means more readmissions compared with the national average.

When looking at the different types of hospital, such as university hospital, leading clinical hospital or general hospital, it is only the leading clinical hospitals that changed their position of significance compared with the national average in a positive way, that is, to say from significantly higher, to no significant difference, or from no significant difference, to significantly lower. A change in position of significance in a negative way, that is, from significantly lower, to no significant difference, or from no significant difference, to significantly higher, was seen, especially, in university hospitals. This concerned 2 out of 7 university hospitals compared with 1 out of 42 for general hospitals and 2 out of 28 of teaching hospitals.

The percentage readmissions of all admissions differed between the medical specialities, from 2.9% of readmissions for oral and maxillofacial surgery to 18.5% readmissions for dermatology ([table 4](#T4){ref-type="table"}). The percentage of readmissions to other hospitals differed even more between the medical specialties, from 5.0% of readmissions to other hospitals for urology to 24.2% readmissions for cardiothoracic surgery. The type of hospital into which the patient was readmitted also differed per medical specialty. Patients discharged from cardiothoracic surgery were mainly readmitted to general and leading clinical hospitals, whereas patients discharged from paediatrics were mainly readmitted to university hospitals.

###### 

Readmission percentage and readmissions to other types of hospitals, per medical specialty

  Discharge medical specialty index admission   Hospitals (N)   Admissions (N)   Readmissions \<30 days without transfer (N)   Readmissions (%)   Readmissions to other hospital \<30 days (N)   Readmissions to other hospital \<30 days (%)   Readmissions to other general hospitals \<30 days (N)   Readmissions to other general hospitals \<30 days (%)   Readmissions to other leading clinical hospitals \<30 days (N)   Readmissions to other leading clinical hospitals \<30 days (%)   Readmissions to other university hospitals \<30 days (N)   Readmissions to other university hospitals \<30 days (%)
  --------------------------------------------- --------------- ---------------- --------------------------------------------- ------------------ ---------------------------------------------- ---------------------------------------------- ------------------------------------------------------- ------------------------------------------------------- ---------------------------------------------------------------- ---------------------------------------------------------------- ---------------------------------------------------------- ----------------------------------------------------------
  General surgery                               77              403 806          43 003                                        10.6               2686                                           6.2                                            1022                                                    2.4                                                     1172                                                             2.7                                                              492                                                        1.1
  Cardiology                                    77              345 162          38 878                                        11.3               5739                                           14.8                                           1915                                                    4.9                                                     2674                                                             6.9                                                              1150                                                       3.0
  Internal medicine                             77              258 781          37 276                                        14.4               2552                                           6.8                                            778                                                     2.1                                                     1071                                                             2.9                                                              703                                                        1.9
  Pulmonology                                   77              186 936          25 830                                        13.8               1479                                           5.7                                            476                                                     1.8                                                     599                                                              2.3                                                              404                                                        1.6
  Paediatrics                                   76              228 300          18 860                                        8.3                2092                                           11.1                                           410                                                     2.2                                                     655                                                              3.5                                                              1027                                                       5.4
  Gastroenterology and hepatology               74              109 518          18 722                                        17.1               1348                                           7.2                                            450                                                     2.4                                                     518                                                              2.8                                                              380                                                        2.0
  Neurology                                     77              193 469          15 224                                        7.9                2076                                           13.6                                           522                                                     3.4                                                     920                                                              6.0                                                              634                                                        4.2
  Urology                                       77              100 582          13 350                                        13.3               664                                            5.0                                            276                                                     2.1                                                     255                                                              1.9                                                              133                                                        1.0
  Orthopaedic surgery                           76              212 608          11 020                                        5.2                649                                            5.9                                            238                                                     2.2                                                     284                                                              2.6                                                              127                                                        1.2
  Obstetrics and gynaecology                    77              74 150           3413                                          4.6                226                                            6.6                                            82                                                      2.4                                                     94                                                               2.8                                                              50                                                         1.5
  Cardiothoracic surgery                        15              27 320           2564                                          9.4                621                                            24.2                                           311                                                     12.1                                                    292                                                              11.4                                                             18                                                         0.7
  Neurosurgery                                  54              37 312           2534                                          6.8                377                                            14.9                                           196                                                     7.7                                                     151                                                              6.0                                                              30                                                         1.2
  Ear, nose and throat clinic                   77              62 973           2473                                          3.9                289                                            11.7                                           134                                                     5.4                                                     89                                                               3.6                                                              66                                                         2.7
  Clinical geriatrics                           39              25 426           2416                                          9.5                131                                            5.4                                            48                                                      2.0                                                     62                                                               2.6                                                              21                                                         0.9
  Plastic surgery                               72              31 261           1412                                          4.5                147                                            10.4                                           70                                                      5.0                                                     58                                                               4.1                                                              19                                                         1.3
  Anaesthesiology                               70              9231             1094                                          11.9               140                                            12.8                                           48                                                      4.4                                                     61                                                               5.6                                                              31                                                         2.8
  Rheumatology                                  57              4386             741                                           16.9               42                                             5.7                                            21                                                      2.8                                                     13                                                               1.8                                                              8                                                          1.1
  Ophthalmology                                 69              5872             414                                           7.1                69                                             16.7                                           28                                                      6.8                                                     30                                                               7.2                                                              11                                                         2.7
  Dermatology                                   63              2127             394                                           18.5               30                                             7.6                                            11                                                      2.8                                                     14                                                               3.6                                                              5                                                          1.3
  Oral and maxillofacial surgery                71              11 835           347                                           2.9                57                                             16.4                                           31                                                      8.9                                                     12                                                               3.5                                                              14                                                         4.0
  Psychiatry                                    28              1310             110                                           8.4                17                                             15.5                                           5                                                       4.5                                                     9                                                                8.2                                                              3                                                          2.7
  Other medical specialty                       30              808              47                                            5.8                9                                              19.1                                           4                                                       8.5                                                     4                                                                8.5                                                              1                                                          2.1
  Total                                         77              2 333 173        240 122                                       10.3               21 440                                         8.9                                            7076                                                    2.9                                                     9037                                                             3.8                                                              5327                                                       2.2

The C-statistics differed between the medical specialties ([table 5](#T5){ref-type="table"}). There were slight differences between the C-statistics of the models with readmissions to any hospital compared with the models with readmissions to the same hospital. For most medical specialties, the C-statistics of the models with readmissions to the same hospital were higher. The largest significant difference was found for cardiothoracic surgery. For some medical specialties, the C-statistics of the models with readmissions to any hospital were higher. The largest significant difference for this group was found in paediatrics.

###### 

C-statistics of the models per medical specialty, any hospital versus the same hospital

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Discharge medical specialty index admission   C-statistic model any hospital   95% CI\                          C-statistic model same hospital   95% CI\                           Significance   r readmission ratios same versus any hospital
                                                                                 C-statistic model any hospital                                     C-statistic model same hospital                  
  --------------------------------------------- -------------------------------- -------------------------------- --------------------------------- --------------------------------- -------------- -----------------------------------------------
  General surgery                               0.627                            0.624 to 0.629                   0.627                             0.624 to 0.630                    --             0.948

  Cardiology                                    0.610                            0.607 to 0.613                   0.623                             0.620 to 0.627                    \*             0.787

  Internal medicine                             0.600                            0.597 to 0.603                   0.606                             0.603 to 0.609                    \*             0.916

  Pulmonology                                   0.625                            0.621 to 0.628                   0.630                             0.626 to 0.633                    \*             0.930

  Paediatrics                                   0.587                            0.582 to 0.591                   0.581                             0.577 to 0.586                    \*             0.901

  Gastroenterology and hepatology               0.599                            0.594 to 0.603                   0.598                             0.594 to 0.603                    --             0.956

  Neurology                                     0.613                            0.608 to 0.618                   0.616                             0.611 to 0.621                    --             0.820

  Urology                                       0.624                            0.619 to 0.629                   0.624                             0.619 to 0.629                    --             0.944

  Orthopaedic surgery                           0.669                            0.664 to 0.675                   0.670                             0.665 to 0.675                    --             0.961

  Obstetrics and gynaecology                    0.620                            0.610 to 0.630                   0.619                             0.608 to 0.629                    --             0.957

  Cardiothoracic surgery                        0.633                            0.623 to 0.644                   0.665                             0.653 to 0.677                    \*             0.802

  Neurosurgery                                  0.629                            0.617 to 0.641                   0.630                             0.617 to 0.643                    --             0.994

  Ear, nose and throat clinic                   0.669                            0.658 to 0.681                   0.659                             0.647 to 0.671                    --             0.914

  Clinical geriatrics                           0.595                            0.583 to 0.607                   0.593                             0.581 to 0.606                    --             0.986

  Plastic surgery                               0.633                            0.617 to 0.648                   0.632                             0.616 to 0.648                    --             0.740

  Anaesthesiology                               0.600                            0.582 to 0.617                   0.621                             0.603 to 0.639                    \*             0.955

  Rheumatology                                  0.664                            0.642 to 0.687                   0.665                             0.642 to 0.688                    --             0.763

  Ophthalmology                                 0.610                            0.582 to 0.638                   0.596                             0.566 to 0.626                    --             0.648

  Dermatology                                   0.826                            0.802 to 0.851                   0.851                             0.827 to 0.874                    \*             0.994

  Oral and maxillofacial surgery                0.679                            0.648 to 0.709                   0.685                             0.653 to 0.718                    --             0.369

  Psychiatry                                    0.670                            0.613 to 0.728                   0.700                             0.642 to 0.757                    --             0.920

  Total                                         0.641                            0.640 to 0.642                   0.646                             0.645 to 0.647                    \*             0.905
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\* Significant difference between C-statistic of model any hospital compared with model same hospital (95% CI)

Discussion {#s4}
==========

This study investigated the impact on the readmission ratio of taking into account readmissions to other hospitals.

Comparison with other studies {#s4a}
-----------------------------

We found 10.3% of admissions resulted in readmissions to any hospital, which is comparable with a study of Davies *et al* which came up with a figure of 10.1% all-cause readmissions.[@R22] However, the Davies study was limited to acute care hospitals. In our analysis, we found fewer, 9.4%, readmissions when only looking at acute admissions and acute readmissions. Our analysis showed that 8.9% of the readmissions, both acute and non-acute, were in another hospital. This is low compared with the 17%--32% reported in other studies.[@R16] These studies, however, concerned only acute care and were mainly carried out in the USA. When we limited our analysis to acute care, we found even fewer, 5.2%, readmissions to other hospitals. This might indicate that the impact of taking into account readmissions to other hospitals is not comparable across different countries with different healthcare systems.

For most medical specialties, we found C-statistics of the models with readmissions to the same hospital that were significantly higher. The largest significant difference was for cardiothoracic surgery. This indicates better prediction of the same hospital ratio compared with the any hospital ratio. However, Gonzalez *et al* [@R35] concluded that same hospital readmission rates provided unstable estimates of all-hospital readmission rates following coronary artery bypass grafting.

For some medical specialties, the C-statistics of the models with readmissions to any hospital we found were higher, with the largest significant difference for paediatrics. This indicates better prediction of the any hospital ratio compared with the same hospital ratio. A study by Kahn *et al* [@R36] also concluded that different-hospital readmissions differentially affect hospitals' paediatric readmission rates. Our study found that 14% of the hospitals changed their position of significance compared with the national average when taking into account readmissions to any hospital compared with the same hospital. This is quite comparable with the finding of Kahn *et al* (2015) that excluding different-hospital readmissions incorrectly anticipated penalties for 11% of hospitals.

The Dutch healthcare system {#s4b}
---------------------------

The small amount of readmissions to another hospital might be caused by the strong gatekeeping and referral role played by GPs in the Netherlands. These GPs usually have consistent addresses for referring patients. Each hospital has a wide range of medical specialities, and each hospital delivers emergency as well as elective care. Some hospitals are specialised and deliver, for example, more complex care in the field of heart disease. However, when this concerns patients from other hospitals, it often concerns a transfer. Therefore, they are not taken into the analysis and do not have an effect on the readmission rate to any hospital.

The high level of patient satisfaction in the Netherlands can also be a reason for the low percentage of readmissions to another hospital. In contrast to patients in the USA, Canada, the UK or Switzerland, in the Netherlands, more patients report that their regular doctor has spent enough time on their consultation, has given explanations which are easy to understand and has involved them in decisions about care or treatment.[@R37] This high level of patient satisfaction could result in Dutch patients usually going to the same hospital.

Strengths and limitations {#s4c}
-------------------------

We believe the current study is the first in the Netherlands that analyses the impact of taking readmissions to other hospitals into account. Our finding that the impact is much smaller compared with the literature, could also apply to other countries with a comparable healthcare system to the Netherlands.

Another strength is the completeness of the national administrative database which covers all hospital admissions. In this study, we used 2 333 173 admissions from 77 hospitals, which is 97% of the general and university hospitals.

A limitation of the study is that not all hospitals register the unique patient numbers completely. In some hospitals, a few per cent of the readmissions do not have a unique patient number. This affects the results from surrounding hospitals as when one of their patients is readmitted to another hospital that did not register the unique patient number, this readmission could not be taken into account. Therefore, the readmission rate of these hospitals could be underestimated. We decided not to exclude the hospitals with incomplete unique patient number registrations, because then the impact on the readmission rate of the surrounding hospitals would be much larger. However, we had to exclude one hospital from our analysis, because they did not register unique patient numbers for all admissions. We expect that this has a negligible impact on our overall findings; however, it does affect the results from the surrounding hospitals.

It should also be mentioned that the Dutch National Basic Registration of Hospital Care, the LBZ, does not contain a variable that distinguishes between intended and unintended readmissions. In the LBZ, we do have the variable 'urgency' (acute vs non-acute admission) that indicates whether care within 24 hours is needed.[@R25] A recent study reviewed medical records of readmissions to evaluate the accuracy of a classification of potentially preventable readmissions with LBZ data.[@R37] It appeared that a larger proportion of acute readmissions was classified as potentially preventable compared with non-acute readmissions (28.5% vs 5.0%). Nevertheless, we included both acute and non-acute admissions and readmissions in our study because complications might also result in readmissions that do not have a real 24-hour urgency and to avoid hospitals considering not to code the admission as acute in order to decrease their readmission ratio.

Implications for practice {#s4d}
-------------------------

Although the impact of taking into account readmissions to other hospitals is limited, this impact differs between hospitals. Therefore, these readmissions should be included in the readmission ratio, used in the Netherlands as a quality indicator, for a fair comparison between hospitals. However, its impact on the construct validity of the indicator is not known. It is important to include only readmissions that are related to the quality of care in the indicator and not readmissions that are a necessary part of the delivered care. Based on the results of this study, it is not certain if readmissions in other hospitals reflect substandard quality of care. Therefore, it is advisable to explore the readmissions in other hospitals by record reviewing to reveal the reason for readmission, before it can be decided if these readmissions should be part of the readmission indicator.

Besides, there are two concerns when applying this in practice.

First, hospitals cannot calculate their own readmission rate which includes readmissions to other hospitals. Therefore, a national organisation is needed that monitors the data from all hospitals in a specific country and which can apply case mix adjustment to readmission ratios, required if a fair comparison between hospitals is to be achieved.

Second, it is illegal in the Netherlands to share information about the readmission to another hospital with the hospital to which the patient was first admitted, without specific consent from the patient. This means that learning from readmissions to other hospitals is complicated.

As a result of these concerns, we advise not to take into account readmissions to other hospitals in the Dutch readmission indicator.

Future research {#s4e}
---------------

In order to identify areas for improvement, it is necessary to assess unintended readmissions. However, based on administrative data only, it is difficult to assess whether a readmission was unintended. Previous research showed that about 30% of the readmissions are potentially preventable.[@R14] However, it is not known if this also applies to readmissions to other hospitals. Therefore, reviewing the records of readmissions to other hospitals is needed in order to analyse whether the readmission is a result of substandard care in the hospital where the original admission took place.

The group of patients who most often switch hospital, young men with relatively few comorbidities, may be interesting to explore further. For example, by using interviews to examine why they chose another hospital for their subsequent admission, in order to learn where quality can be improved.

Conclusion {#s5}
==========

Overall, the impact on the readmission ratio of taking into account readmissions to other hospitals seems to be limited. We found 8.9% of the readmissions occur in another hospital, while 91.1% of the readmissions occur in the same hospital. However, for some hospitals, it does have consequences as 14% of the hospitals change their position of significance compared with the national average on the readmission ratio when taking into account readmissions to other hospitals. For these hospitals, it is interesting to explore what causes this difference and if it is related to the quality of care.
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